We approximately solve the Dirac equation for a new suggested generalized inversely quadratic Yukawa potential including a Coulomb-like tensor interaction with arbitrary spin-orbit coupling quantum number κ. In the framework of the spin and pseudospin (p-spin) symmetry, we obtain the energy eigenvalue equation and the corresponding eigenfunctions, in closed form, by using the parametric Nikiforov-Uvarov method. The numerical results show that the Coulomb-like tensor interaction, −T /r, removes degeneracies between spin and p-spin state doublets. The Dirac solutions in the presence of exact spin symmetry are reduced to Schrödinger solutions for Yukawa and inversely quadratic Yukawa potentials.
[20] introduced a novel potential they called inversely quadratic Yukawa (IQY) potential and solved Dirac-IQY problem in the presence of spin and p-spin symmetric limits with Coulomb-like tensor interaction. Over the past few years, the Schrödinger, Klein-Gordon (KG) and the Dirac equations have been solved for various types of quantum potential models by different authors [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] .
In this work, we introduce a novel potential for the first time we call it the generalized inversely quadratic Yukawa (GIQY) potential having similar behavior as the IQY potential [20] and Yukawa potential [40] at the entire positive line range, r ∈ (0, ∞) as shown in Fig. 1 . In the short screening regime, when taking weak coupling strength V GIQY (r ) is close to V IQY (r ) as shown in Fig. 1a , however, when taking strong coupling strength V GIQY (r ) is close to V Y (r ) as seen in Fig. 1b . It has the form:
where α is the screening parameter and V 0 is the coupling strength of the potential. The above potential is simply a superposition of two potentials; namely, the IQY-plus-Yukawa-like potential. It should come asymptotically to a finite value as r → ∞ and should become infinite at r = 0. A form of Yukawa potential has been
